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TAKC0H0MH5I BLASTOCYSTIS 
JL M. EejiOBa, M. B. KpbijiOB 


MccjieAOBaHMsi BbinojiHeHbi Ha Blastocystis galli Belova, Kostenko, 1990. Hajinnwe rjiMKOKajimcca, 
njia3MaTMnecKOM MeM6paHbi, aMe6onAHOM mjim ruia3MOflnajibHOM opraHH3aunn kjictkm , nceB^onoAMM jio- 
6onoflMajibHoro Tuna, Tpy6naTbix KpMCT b mmtoxohaphax , co6paHHbix b CTonxy uwcrepH annapaTa 
rojibfl>KM, yKa3biBaiOT Ha npMHajuie>KHOCTb Blastocystis galli k uapCTBy Protista, Tuny Rhizopoda, xjiaccy 
Lobosea, noAKjiaccy Gymnamoebia. npeAJiaraeTca noBbiCMTb paHr noAOTpsma Blastocystina Zierdt, 1988 ao 
paHra OTpsma. 

HecMOTpa Ha to hto Blastocystis H 3 BecTeH y;xe 6ojiee 100 jieT, AncxyccHsi o 
npnpofle 3 thx opraHH3MOB npoAOJi^caeTCfl ao nocjieAHero BpeMeHH. 

llepBbie pucyHKH, Ha xoTopbix, HecoMHeHHO, H3o6pa^ceH Blastocystis , npHHaAJie- 
^caT KaHHHrxeMy (Canningham, 1881). Mo;kho AyMaTb, hto 6jiacTon,HCT bhacjih 3a- 
AOJiro ao KaHHHrxeMa. 06 oneHb noxo^cHx opraHH3Max b 1849 r. ynoMHHaeT b CBoen 
pyxonHCHOH pa6oTe Jlern (Loech). Bphtth (Brittan, 1849, no: Bach, Keifer, 1923) 
onncaji 6jiacTouHCTbi noA Ha3BaHneM «aHHyjiapHbie Te;ibu,a». KaHHHrxeM Ha3Baji 
o6Hapy^ceHHbix hm napa3HTOB «300cnopaMH». Oh npeAnojiaraJi, hto b xHineHHHxe 
«300cnopw» pa3BHBaiOTca, Kax aMe6bi, h bo BHeumeH cpeAe cfropMHpyiOT ;xryTHXH, 
xax TpHxoMOHaAbi. rHnoTe3a KaHHHrxeMa noBjinsuia Ha pa3BHTne nocjieAyiomHx 
npeACTaBjieHHH o npnpoAe 6jiacTOu,HCT, h b 6ojiee no3AHHx pa6oTax (Bensen, 1909; 
Ucke, 1908) 6jiacTOijHCT nacTO onncbiBajm xax OAHy H3 CTaAnii pa3BHTHH tphxomo- 
HaA. B pa6oTax EoHe h ripoBanexa (Bohne, Prowazek, 1908; Prowazek, 1911, 1912) 
Ha pncyHxax H3o6pa>xeHbi THnHHHbie 6jiacTon,HCTbi, xoTopwe onpeAejieHbi xax u,HCTbi 
Trichomonas intestinalis. CoMHeHne o npHHaAAe;xHOCTH 6jiacTon,HCT x TpnxoMOHa- 
AaM Bbicxa3a;i flobejib (Dobell, 1908), a no3Anee BeHbOH (Wenyon, 1910). B 1910 r. 
noaBjiaeTCH HCCJieAOBaHne AjiexceeBa (Alexeieff) no Tax Ha3biBaeMbiM «u,HCTaM 
TpnxoMOHaA»» BbinojmeHHoe b ochobhom Ha napa3HTax H3 tphtohob: Triturus 
cristatus (rpebeHuaTbiH tphtoh) h T. marmoratus (MpaMopHbiH tphtoh). IlepBOHa- 
najibHO AjiexceeB 6bui cxjiohch cnHTaTb «ijHCTonoAo6Hbie o6pa30BaHHH» craAHflMH 
pa3BHTHH Entamoeba ranarum , ho 3aTeM n3MeHHji cboio Tonxy 3peHHH h peniHji, hto 
Tax Ha3biBaeMbie «u,HCTbi TpnxoMOHaA» othochtch x rpnbaM, h Aaji 3thm opraHH3MaM 
Ha3BaHHe Blastocystis enterocola Alexeieff, 1910. EpyMnT (Brummpt, 1912) onncaji 
B . hominis H3 nejiOBexa h noA bjihhhhcm pa6oT AjiexceeBa Tax^ce oraec otot bha k 
rpnbaM. C rpHbaMH 6;iacTou,HCT c6jiH;xajiH b to BpeMH MHorne HCCJieAOBaTejm 
(Aragao, 1922; Knowles, Das Gupta, 1924). BnepBbie 6jiacTon,HCTbi 6bum AOcraTon- 
ho obocHOBaHHO onpeAejieHbi xax Protozoa UnepATOM c coaBTopaMH (Zierdt e. a., 
1967). IlepBOHanajibHO U,nepAT (Zierdt, 1978) noMecTHJi 6jiacTon,HCT b ran Sporozoa 
b paHre noAOTpsma, no3^ce (Zierdt, 1988) — b THn Sarcodina. CpaBHHTejibHbiH 
aHa;iH3 pubocoMajibHOH PHK, BbmojmeHHbiH Ha 23 poAax ayxapnoT noxa3a;i, hto 
bha Blastocystis hominis He mohoc^oahthhch hh c Saccharomyces , hh c capxoAOBbi- 
mh, hh co cnopoBHxaMH (Johnson e. a., 1989). fl^coHCOHy c coaBTopaMH He yAajiocb 
BbmBHTb aah B . hominis hchmx B3aHMOOTHOineHHH c 3thmh rpynnaMH opraHH3MOB. 

EopexeM h CTeH3ejib (Boreham, Stenzel, 1993) npeAnojio^cHTejibHO cnHTaiOT, 
hto Blastocystis jih6o HOBaa rpynna opraHH3MOB, ah6o 6jiH3xaa x ;xryTHX0BbiM aMe- 


465 



6aM rana Naegleria . fl^aHr h Xh (Jiang, He, 1993) npeAAaraiOT BbmeAHTb 
Blastocystis b oTAejibHbin noATHn Blastocysta, BKAiouaiomHH Kjiacc Blastocystea, 
otp^a Blastocystida. 

Haurn HccjieAOBaHHH npnpoAbi 6^acTou,HCT BbinojmeHbi Ha Blastocystis galli (pnc. 

I, 2; cm. bkji.) , BbmejieHHOM H3 Kyp (BeAOBa, KocreHKO, 1990). Oco6chhocth Mop- 
(^o^yHKAHOHajibHOH opraHH3an,HH B . galli nocjiy^HjiH ocHOBaHHeM aah onpeAe- 
jieHHH MecTa 6jiacTou,HCT b CHCTeMe. PaccMOTpHM nojiyneHHbie AaHHbie noApo6HO. 
McCAeAOBaHHH B 3ACKTpOHHOM MHKpOCKOne BbIHBHAH HaAHHHe y Bcex CTaAHH 6;ia- 
CTOU.HCT, pa3BHBaK)mHXCH B KHIIieUHHKe H KyjIbType, XOpOUIO Bbipa^eHHOrO I7IHK0- 
xajiHKca (pnc. 3, 4 ; cm. bkji.). Hoa rjiHKOKajiHKCOM pacnoAOAceHa THnnuHan njia3- 
MaTHnecKaa MeM6paHa hjih, xax eme ee Ha3biBaiOT b cneanaAbHOH jiHTepaType, Ha- 
py^Haa MeMSpaHa. Ha njia3MaTHnecKOH MeM6paHe hmciotch «KapMaHbi», 
npeAcraBAHiomHe co6oh He6ojibniHe KOHHuecKHe yrjiy6jieHH5i ajieKTpoHHonjioT- 
HblMH Kpa^MH (pHC. 4, 7). B U,HTOnjia3Me COAep^HTCH 6oJIbmoe hhcjio ph6ocom h 
MejiKHx BaKyojieii. Macro BaxyojiH c Hapy^KHOH CTopoHbi OKpyaceHbi pH6ocoMaMH. 
MhTOXOHAPHH C 3JieKTpOHHOnjIOTHbIM MaTpHKCOM COAep^KaT KpHCTbl Tpy6naTOrO 

rana (pnc. 3, 4). Mhtoxohaphh pacnojiaraiOTca jih6o nooAajib ot HApa (pnc. 3, 7), 
jih6o Ha pa3Hbix nojnocax phaom c hapom (pnc. 4, 7). flHKTHocoMbi annapaTa 
TojIbA^CH, npeACTaBJieHHbie HeCKOJIbKHMH IJHCTepHaMH, C 06 paHHbIMH b CTonxy (pnc. 
3, 2), pacnojiaraiOTca phaom c hapom Ha pa3Hbix nojnocax (pnc. 3, 3). Mapo oxpy^e- 
ho AByMH MeM6paHaMH, coAep^KHT rjibi6KH xpoMaraHa, pacnojio^eHHbie Ha 
nepncJiepHH HApa (pnc. 4, 7), Me^Ay o6oaohkoh h ajieKTpoHHonjiOTHOH uacrbio ha pa 
HMeeTCH 3jieKTpoHHO-npo3panHoe npocrpaHCTBO (pnc. 4, 7). 5 Iapo coAep^KHT haphhi- 
ko (pnc. 4, 2). U,eHTpajibHaH Baxyojib 3aHHMaeT 6ojibmyio uacrb kjictkh. OHa pa3Ae- 
jieHa MeM6paHOH Ha OTAejibHbie yuacTKH pa3HOH BejiHHHHbi. MeacAy OTAejibHbiMH 
KOMnapTMeHTaMH u,eHTpajibHOH BaxyojiH uacro coacp^khtch He6ojibuioe koahhcctbo 

II, HTOnjia3MbI C BKJHOMeHHblMH B Hee MHTOXOHAPHHMH H pnSoCOMaMH (pnc. 3, 7). npH 
pa3MH0^ceHHH B IjeHTpaAbHOH BaKyOAH (})OpMHpyeTCH 6oAbIHOe HHCAO (AO He- 
CKOAbKHx AecsiTKOB) ocobeii. B TaKHx KAeTKax u,HTonAa3Ma pacnoAaraeTCH b bhac 
TOHKOrO CAOH MeACAy nAa3MaTHUeCKOH MeM6paHOH H MeM6paHOH AeHTpaAbHOH Baxy- 
OAH. 

CpaBHeHHe HexoTopbix Mop4x)(t>yHKij 1 HOHaAbHbix oco6eHHOCTeH Blastocystis galli 
(cm. Ta6AHH,y) noKa3biBaeT, mto B. galli HMeeT p ha npHHU,HnnaAbHbix otahhhh ot 
TPh6oB, He n03BOAHIOIAHX BKAIOHHTb erO B THn Fungi. nAaH CTpoeHHH KAeTKH B. galli 
noxoAc Ha TaxoBOH npeAcraBHTeAen rana Protista. B. galli — reTepoTpoc})HbiH, oaho- 
KAeTOHHbiH, roMOKapnoTHbiH opraHH3M, (JiopMHpyiomHH Ao6onoAMH. 3 th npn3HaKH 
c6AH^;aiOT B . galli b npeAeAax u,apcTBa Protista c Rhizopoda. HaAHune y B. galli 
nceBAonoAHH Ao6o3Horo rana, OTcyTCTBHe ;xryTHxoBbix CTaAHH, TpybuaTbie kphcth b 
mhtoxohaphhx h CKonAeHHe ancrepH annapaTa ToAbA^KH yKa3biBaiOT Ha npHHaA- 
AeACHocTb B . galli k KAaccy Lobosea, a b npeAeAax 3Toro KAacca — k noAKAaccy 
Gymnamoebia. 

HauiH AaHHbie, noAyueHHbie Ha B . galli , noATBep^AaiOT B3rAHAbi IJnepATa 
(Zierdt, 1978) Ha npnpoAy 6AacTou,HCT h 3acraBAHK)T noBbiCHTb paHr Blastocystina 
AO OTpHAa. npHBOAHM yTOHHeHHbiH AHarao3 OTpnAa Blastocystida h ero noAO^eHHe b 
coBpeMeHHoii MaxpocHCTeMe ayxapnoT, npeAAO^eHHOH Kopahccom (Corliss, 1984), 
h b CHCTeMe rana Rhizopoda, pa3pa6oTaHHOH neHA^eM (Page, 1987). 


IJapcTBO Protista Haeckel, 1866 

R h a th o 3. SyxapnoTbi, HMeiomne He 6oAee ueM oahh ran TKaHH; npeobAaAaiOT 
OAHOKAeTOUHbie ^°P MbI MHKpOCKOnHHeCKHX pa3MepOB; HMeiOT CHHII,HTHaAbHbie, 
nAa3MOAHaAbHbie, MHoronAepHbie h KOAOHnaAbHbie CTaAHH, He (J)opMHpyiomHe co- 
cyAHCTbie opraHH3Mbi h opraHH3Mbi c pa3AHHHbiMH THnaMH TKaHen; noABH^Hbie 
BHAbI (uaCTO AByXACryTHKOBbie HAH MyAbTHpeCHHHHbie, HAH c nceBAonoAHHMH) npe- 
obAaAaiOT HaA HenoABH^HbiMH bhaamh; hmciotch Bee cnoco6bi nHTaHHH — 
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CpaBHMTejibHaa xapaKTepMCTMKa 6jiacT0uncT n rpw6oB 
Comparative characteristics of Blastocystis and Fungi 


Blastocystis galli 


AMe 6 oMflHaa mjim ruia 3 M 0 flnajibHasi opraHM 3 au.Msi 
KJieTOK 

CTeHKa KjieTKM npeflCTaBjieHa njia3MaTMuecK0M 
MeM 6 paHoft mjim njia 3 M 0 jieMM 0 ft 
MMTOxoHflpMajibHbie KpMCTbi Tpy6uaToro Tnna 

UMCTepHbi annapaTa rojibfl>KM (JjopMMpyiOT 

CTOI1KM 

EcTb nceBflonoflMM 
AHaopo6 


Fungi 


Mnue^najibHasi opraHM3auna BereTaTMBHbix 
KJieTOK 

y 6ojIbUJHHCTBa CTeHKa KJieTKM COAep>KMT XHTMH 
MJIM UejIJlK)JI 03 y, MJIM MaHHaHbl 

MMTOxoH^pMajibHbie KpMCTbi cnjiiOLueHHoro TMna 
mjim TapejiKoo 6 pa 3 Hbie 

UMCTepHbi annapaTa TojibA>KM He 4>opMMpyiOT 
CTOnOK 

HeT nceBflonoAHii 

BojibuiMHCTBO tpm6ob — aopo6bi, k aHaopo6HOMy 
o6MeHy nepexoflHT jinuib b nopaflKe 
BTopMMHoro npMcnoco6jieHMsi 


(j)OTOTpocj)HH (Hcnojib3yiOTC5t pa3JiHHHbie xjiopocfjujuibi) h reTepoTpocJ)Ha ((J>aroT- 
pocjmsi, iihhoij,hto 3 , ocMOTpo(j)H»); MHTOxoH^pnajibHbie xpucTbi Tpy6naTbie, njiac- 
THH^aTbie, cnjiiomeHHbie h flHCKOHAajibHbie; b 6nocnHTe3e jiH3HHa Hcnojib3yiOTC5i 
aMHHOa^HIlHHOBasI HJIH /JHaMHHOIIHMejmHOBasI KHCJIOTbi; MeH03 raMeTH^eCKHH, 
3HTOTHHeCKHH HJIH OIOpOBblH. 

OkOJIO 120 000 BHflOB. 

Tnn RHIZOPODA von Siebold, 1845 

JX h a th o 3. reTepoTpocjiHbie OAHOKjieTOHHbie hjih njia3MOAnajibHbie ayicapHOTbi c 
JIo6onOflH5IMH, (j)HJIOnO^H5IMH HJIH peTHKyjIOnOAHSIMH, HJIH C aMe 60 HflHbIM 

flBH^eHHeM 6e3 pa3AejiHTejibHbix nceBAonoAHH; HeT axconoAHH; ^ryTHKH, ecjin 
npHcyTCTBy k)t, o6mhho orpaHHneHbi pa3BHBaiomHMHC5i hjih jjpyrHMH BpeMeHHO cy- 
meCTByiOmHMH CTa,ZJH5IMH, HMeeTCa HeCKOJIbKO HCKJIIOHeHHH flJISI ^ryTHKOBblX BHflOB, 

6jih3khx k aMe6oHAHbiM BH^aivi; rojibie hjih c HapyacHbiMH paKOBHHKaMH , hjih cxe- 
jieTHbiMH ajieMeHTaMH; roMOKapnoTHbie, 3a HCKjnoneHHeM HexoTopbix (J>opa- 
MHHH(j)ep; nojiOBOH npou,ecc H3BecTeH He y Bcex rpynn. 


Kjiacc L O B O S E A Carpenter, 1861 

,ZI,HarH0 3. llceBAonoaHH jio6o3Horo rana, 6ojiee hjih MeHee (jmjionoAHajibHoro 
rana, ho ({lopMHpyiomHecsi H3 ihhpokhx rnajiHHOBbix jio6onoAHH; acryTHKOBbie 
CTa^HH HeH3BecTHbi; o6hhho OAHOHAepHbie, pe^ce AByxbsmepHbie, HHor^a MHorosmep- 
Hbie, eme peace njia3MO/jHajibHbie; mhto3m pa3JiHHHbix thhob; HeT njiOAOBbix Teji; 
MHTOxoHApHajibHbie xpHCTbi TpySnaToro THna (mhtoxohaphh OTcyTCTByiOT y 
o6jiHraTHo napa3HTHnecKHx cj)opM); KOMiuiexc rojib/jacn opraHH30BaH b cKonjieHHe 
ynjiomeHHbix MeuiOHKOB. 

noAKjiacc GYMNAMOEBIA Haeckel, 1862 

JX H a r H O 3. He HMeiOT paKOBHHKH. 

Otp^a BLASTOCYSTIDA Zierdt, 1988 emend. Belova, 1992 

,ZI,HarH03. OpraHH3Mbi oBajibHon, ojijihhcohahoh, peace aMe6oHflHOH cjxtpMbi; u,eH- 
TpajibHO o6hhho pacnojiaraeTcsi 3jieKTpoHHO-npo3panHan u,eHTpajibHan Baxyojib, b 
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psiAe cjiynaeB pa3AejieHHaa u,HToruia3MaTHMecKHMn MeM6paHaMH Ha OTAejibHbie kom- 
napTMeHTbi; MHoro mhtoxohaphh, coAepacamux KpucTbi Tpy6HaToro Tuna; aHa3po6bi; 
rjiHKOKajiHKC CTpyKTypupoBaHHbiH, xoporno BbipaaceH; He o6Hapy^ceHO opraHejui, 
noxo^cHx Ha ijeHTpuojin; u,HCTepHbi annapaTa TojibA^cH co6paHbi b cronKy; ^cryTHKH 
OTCyTCTByiOT. 
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CaHKT-neTep6ypr 


TAXONOMY OF BLASTOCYSTIS 
L. M. Belova, M. V. Krylov 

Key words', taxonomy, Blastocystis, Protista, Rhizopoda. 

SUMMARY 

The study has been carried out on Blastocystis galli Belova et Kostenko, 1990. The characters as the 
presence of glycocalex, plasmatic membrane, ameboid and plasmodial organisation of the cell, pseudopodia 
of lobopodial type, tube christs of mitochondria, reservoirs of the Goldgi apparatus arranged in a pile, point 
out the belonging of B. galli to the reign Protista, type Rhizopoda, class Lobosea, subclass Gimnamoeba. It is 
proposed to rise up the taxonomy rank of the suborder Blastocystina Zierdt, 1988 to the order rank. 
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B KJieuKQ k cm. Jl. M. Bejiosou u dp. 



Pmc. 1. Blastocystis galli m AOMaiiiHMx xyp (Gallus gallus ). 

/—5 — cragHH 6;iacTOUHcT H3 KHineMHHKa, OKpacKa, no PoMaHOBCKOwy—r«M3a (x 1200); 6—// — oraann 6jiacTou;ncT H3 

KyjiKrypbi, 4)a30BbEfi KompacT (x500). 

Fig. 1. Blastocystis galli from chicken Gallus gallus. 



Pmc. 2. Blastocystis galli m flOMauiHMx xyp (Gallus gallus). 
f —7 — craflHH, paaBHBaFoujHecfl b xyjibType, oxpacxa, no PoMaHOBCKOMy—rnM3a (x 1400). 
Fig. 2. Blastocystis galli from chicken Gallus gallus. 



Pmc. 3. yjibTpacTpyKTypa CTaAHM Blastocystis galli M3 cjienbix otpoctkob KMinenHUKa xyp. 

/— oSmwfi BHa kjictkh (xIOOOO); 2 (x20 000), 3 (x40 000) — (JjparMeHTbi kjictkh. AT — annapaT TojiLa^H, TK — tjihko- 
KajiHKc, KLIB — KOMnapTMeHT ueHTpajibHoft BafcyoaH, MUX — mhtoxohhphh, Ml^B — MeM6paHa ueHTpajihHoti BaKyoan, 
nM — naaSMaTHMecKaH MeM6paHa, P — pH6ocoMbi, XT — xpoMaTHH, LIB — ueHTpajibHas? BaKyoab, % — aapo. TIM — aaep- 

ua<A MeM6paHa. 

Fig. 3. Ultrastructure of Blastocystis galli stages from appendices of chicken. 



Pmc. 4. YjibTpacTpyKTypa cra^MM Blastocystis galli uB. hominis M3 KyjibTypbi. 

/ — o6mHfi BHa KJieTKH B. galli (x 10 000), 2 — (J)parMeHT KJierrKH B. galli (x24 000), J — MMToxoHflpHa B. hominis 
(x 25 000) (no: Zierdt, 1986). KA — KapMaH, /7 — npocrpaHCTBo Meacfly 3JieKTpoHHonjioTHofi nacTbio aflpa h aflepHoft mcm 6- 
paHoft, 1113P — mepoxDBaTbift peTHKyjiyM, 9?R — aapbiiuKo. OcrajibHbie o6o3HaaeHHa, KaK Ha pHc. 3. 


Fig. 4. Ultrastructure of Blastocystis galli and B. hominis from a culture. 


